Up to the present Spirochceta obermderi has not been grown from the blood of persons suffering from relapsing fever, nor has a spirochete of any species, as far as I have been able to discover, been cultivated directly from the blood of human beings. In this communlc~tion I wish ta report the successful cultivation of Spirochceta obermeleri directly from the blood of patients suffering from European relapsing fever.
relapsing fever.
The studies were carried on in Serbia in the winter of 1915. The successful cultures, five in all, were made from cases clinically typical of European relapsing fever occurring in dvilians and soldiers thea residing in Macedonia.
Noguchi, t following his successful experiments on the cultivation of other spirochetes, succeeded in growing Spiroch~ta obermeieri from mice infected with relapsing fever. This spirochete had previously been kept alive by continued passage from animal to animal for a considerable length of time. The question arose whether spirochetes thus propagated for a long time become more amenable to artificial cultivation.
The method employed is the same as that used by Noguchi. t All cultures were taken during the febrile period of the disease. After careful disinfection of the skin with alcohol and iodine a vein in the antecubital space is punctured and 10 to 15 cc. of blood are withdrawn. A 15 cc. syringe with a thick bored needle is employed. It is important to withdraw the blood slowly, because rapid withdrawal may so injure the organisms that they will not grow. The needle is then removed from the syringe and the blood is slowly introduced into an Erlenmeyer flask containing 10 cc. of a 1.5 per cent sodium citrate solution in 0.85 per cent sodium chloride. The flask is gently agitated and the contents are then ready for culture. Culture tubes measuring 1.5 by 20 cm. are used.
z Noguchi, H., J. Exp. Med., 1912, xvi, 199. Into each tube is placed a piece of fresh sterile rabbit kidney tissue. The kidneys are removed aseptically and divided into about four pieces. About 5 cc. of the blood and sodium citrate mixture are added to each of a series of tubes. To this are added 15 cc. of sterile ascitic fluid. The ascitic fluid should be clear, free of bile and blood pigment, and should have a specific gravity of about 1.020. Noguchi has shown that an ascitic fluid which forms a fibrin filament when it comes in contact with the blood is best; no preservative should be added to the ascitic fluid and it should not be passed through a Berkefeld filter. Before use the fluid is tested out aerobically and anaerobically. Half the tubes are layered with sterile liquid paraffin. The tubes are incubated at 37°C. The cultures were observed over a period of 2 weeks, but no definite appearance of growth was noted in the medium. Occasionally a slight clouding at the lower part of the ascitic fluid appeared. The tubes not layered with liquid paraffin showed the best growth.
Although only one or two spirochetes could be found in films made before Culture (Fig. 1) , a distinct increase could be noted after 48 hours' cultivation. In this series the maximum growth appeared on the 5th day and then gradually decreased. Preparations made from the junction of ascitic fluid and blood revealed masses and clumps of spirochetes. Preparations made from the upper part of themedium showed clumps and masses of spirochetes, but not so many as from the lower part (Figs. 2 and 3) .
In young cultures the spirochetes appear shorter and thinner, but in older cultures they gradually become thicker and longer. The most striking appearance in young cultures is the spirochetal nocl~ which appears in practically every organism. These nodes are small thickenings which occur in the body of the spirochetes. From one to four may occur in the same organism. As the cultures become older these nodes become less numerous. I believe that these nodes probably represent the points where longitudinal division occurs.
Transplants are made about the 5th day by withdrawing 0.5 cc. of ascitic fluid from the lower part of the medium, without blood. This is inoculated into a similar tube as described above, except that 2 cc. of defibrinated human blood are added to each tube. The presence of hemoglobin aids the subsequent growth. In this manner 
FIG. 3.
(P|otz: Cultivation of Splroc~ta oberr,~ierl.)
